Ćwirlej-Sozańska A, Wilmowska-Pietruszyńska A, Wiśniowska-Szurlej A, Sozański B. Analysis of health, functioning and disability of rural inhabitants aged 60-80 living in south-eastern Poland -a cross sectional study. Ann Agric Environ Med. 2018; 25(3): 388-394. doi: 10.5604/12321966.1235175 Abstract Introduction. Since the beginning of the 20 th century, the aging of the European population has been observed, and the potential long-term social and economic problems have been flagged. Objective. The aim of the study was assessment of the level of disability and multidimensional analysis of determining factors among the elderly living in rural areas. Materials and method. The study was conducted in a population of 973 people aged 60-80 living in south-eastern Poland. The research tool used in the study was the WHO Disability Assessment Schedule -WHODAS 2.0. Result. As many as 28.26% of the study group had at least a moderate level of disability; severe disability was observed in 11.51 % of the participants, and extreme disability was experienced by 0.21%. The highest average level of disability in the study group was found in performing activities of daily living (mean = 28.94; SD = 30.04), participation in everyday life (mean = 28.40; SD = 23.29) and mobility (mean = 26.04; SD = 27.57). Statistically significant relationships were observed between age, gender, education level, physical activity and number of chronic diseases.
INTRODUCTION
As a result of progressive demographic changes, involving the rapid aging of the population, a significantly increased interest has evolved in the health and functioning of the elderly worldwide. Of particular concern is the activity and participation of older people in daily family and social life. In 2001, the concepts concerning these activities and participation were introduced by the World Health Organization (WHO), and the International Classification of Functioning, Disability and Health (ICF) developed [1] . This forms the basis for the biopsychosocial model of health. An activity descriptor is defined as a task or action performed by an individual, whereas participation is the involvement of a person in everyday life situations [1] . In recent years, the socio-economic models of health behaviour have attracted the increasing attention of researchers around the world [2] . Activity and participation are now considered to be particularly important health determinants affecting the wellbeing of older people [3, 4] . Older people highly involved in social and recreational activities present [5] , better mood, higher self-esteem, identity and good self-assessment of their health [6] . According to Cohen, extensive social relationships influences the improvement of psychological well-being by increasing a community affiliation and reducing the risk of depression [7] . Smith and Christakis found that positive social relationships have a positive effect on improving the health behaviour of the elderly [8] . Social relations may increase the level of physical activity, and the consumption of fruit and vegetables [9] . Bot et al. suggest that the elderly living in a larger and denser social network have a healthier lifestyle [10] . Dickens et al., in a systematic review, have indicated that the activities carried out in groups counteract social exclusion [11] , which is closely linked with an increased risk of limiting functional autonomy [12] and death [13] . In the elderly population, the prevalence of chronic diseases increases [14] . A consequence of multiple-diseases is represented by the difficulty in performing basic and complex activities of daily living (ADL and IADL) [15] . In aging societies, the syndrome of weakness and its complications are on the increase [16] . The increasing incidence of disability in the performance of activities of daily living, [17] , has an impact on the lives of older people, their families, whole communities, as well as on the functioning of the health care system and social service [18, 19] .
Despite the attempts (undertaken for several years) focused on the wider improvement of living conditions and access to various goods and services of rural residents in Poland, significant disproportions still exist between life in the countryside and in the city. Access to education, health and social care, culture, etc. is lower and generally at a poorer level, compared to urban areas. Due to the increase in availability of transport services and; therefore, greater mobility, young people from rural areas have greater possibilities to equal their opportunities in many areas of life. However, the situation of older inhabitants of rural communities whose level of education, financial resources, transport and mobility, computerization, etc. is significantly lower [20, 21, 22] . Rural inhabitants have a level of education far lower than those living in urban areas [23] . Statistically, the lower the socio-economic status of an individual (especially education) the worse their health behaviour [24] , as well as the motivation to make changes in their lifestyle, and consequently health [25] . Education is also one of the most important factors affecting the risk of poverty [26] . Considering the place of residence, according to the data published by GUS (the Central Statistical Office) in 2014 regarding the economic poverty in Poland, the level of extreme poverty in rural areas is more than twice as high than in cities. The percentage of rural population in the overall Polish population is 40%, of which 60% of people live below the extreme poverty [27] . In recent years in Poland, the health status of rural inhabitants has improved in Poland; however, although a clear disproportion between the inhabitants of cities and villages is discernable. According to the 2014 GUS statistics, sport was practiced by every fourth urban inhabitant, while in rural areas it was every seventh. The average time devoted to physical activity by rural inhabitants was twice as short as that spent by urban inhabitants [28] . The differences are also even more evident in the availability of health care, medical centres or participation in prophylactic activities. According to the Report published in 2015 by The European Fund for the Polish Village Development, the number of medical centres in rural areas is more than twice smaller than in the cities (rural areas -3 clinics per 10,000 inhabitants, urban areas -nearly 6.5 clinics per 10,000 inhabitants) [29] . Approximately 14% of Poles resign from attending appointments and heeding medical advice. The most common reasons for missing an appointment are mainly the long distances to health care facilities, and the fear of high cost of treatment [29] . The health condition of the population is also linked with the environment of life, which include housing conditions. Regarding the households of the elderly, they are less well equipped than the households of young people. Moreover, the households of older rural inhabitants are generally less equipped, compared those living in urban areas. This situation applies to access to basic amenities, such as gas, hot water, bathroom or central heating [30] . The socio-economic situation of the Polish rural inhabitants, together with the progressive aging of the population, could lead to a significant deterioration in their health status in the coming years. It is necessary to assess the level of disability and to conduct a multidimensional analysis for the determining factors among the elderly in rural areas in order to develop systemic solutions to support the health care of this population. The World Health Organization (WHO) has developed (based on the ICF) a high-quality tool for the assessment of disability in order to conduct epidemiological and clinical studies -Disability Assessment Schedule 2.0 (WHODAS 2.0). WHODAS 2.0 has very good psychometric properties [31, 32] . Its usefulness has been confirmed by epidemiological studies carried out in many countries [33] . Therefore, a study using WHODAS enables the researchers to analyze the limitations in the functioning of the elderly and provides guidance for the problems and threats encountered which affect the prevalence of disability and social exclusion. A study of the disability of the elderly in their living environment would be particularly valuable because it could highlight the problems in the functioning in real-life conditions.
MATERIAL AND METHOD
The study was conducted on a population of 973 people aged 60-80 living in south-eastern Poland (Podkarpacie Region). This group was chosen from a randomly selected and surveyed population of 1,800 people, and the data obtained from the database of the Ministry of Home Affairs and Administration in Poland. The selected group comprised 31,029 people (name, address and PESEL number), including 6,029 people aged 60-70 and 25,000 aged 71-80. The population of 5,029 and 24,200 people constituted a reserve sample, respectively. The selection for each age group was made using the SPSS software, without returning the already selected participants into the envelope. This method of research provided a high methodological standard and the representative character of the study for the Podkarpackie Region in south-eastern Poland. The assumed confidence level was 95% (0.95) with the estimation error (maximum error) of 3%. The study was carried out using direct interview-questionnaires implemented by the Pen and Paper Interviews method. Inclusion criteria were: age 60-80, proper cognitive state (AMTS -abbreviated mental test score > 6 points), informed consent. The survey was conducted by professional and trained interviewers at the place of residence of the respondents. In accordance with the Declaration of Helsinki, respondents were informed about the purpose and the procedure of the study, and gave their informed consent to participate. The representative nature of the obtained results meant the acquired knowledge could be applied to a large population. The research study was approved by the Bioethical Committee of the University of Rzeszów.
STATISTICAL ANALYSIS
The obtained data were analyzed by means of StatSoft, Inc. (2011), STATISTICA (data analysis software system), version 10. For the purpose of statistical analysis, basic descriptive statistics were used. Due to the lack of normal distribution of the variables, non-parametric tests were used (the MannWhitney U test and the Kruskal-Wallis test). In the case of statistically significant differences of the results in the compared subsamples, statistical analysis was supplemented by using the multiple comparison method. The level of statistical significance was assumed at p <0.05.
Research tools.
The research tool used in the study was the WHO Disability Assessment Schedule (WHODAS 2.0) and a questionnaire including questions concerning sociodemographic data and health in the study group. The WHO Disability Assessment Schedule (WHODAS 2.0) was used to measure health and disability, based on the International Classification of Functioning, Disability and Health (ICF). This measures the level of functioning in six domains of life: Cognition (Domain 1); Mobility (Domain 2); Self-care (Domain 3); Getting along (Domain 4); Life activitiesdomestic responsibilities (Domain 5.1); Participation (Domain 6) [31] . Domain 5.2 -work and school -did not regard the study population and; therefore, was not included in the analysis presented in this article. Particular WHODAS 2.0 domains were linked with the scale ranged from 1-5, where: (1) meant "no" disability problems; (2) -"mild"; (3) -"moderate"; (4) -"severe" and (5) -"extreme" disability. According to the instruction [31] , multi-categorial positions were recoded and the original scoring system was converted to the score 0-100. Higher scores indicated more limitations (where 0 = no difficulty; 100 = extreme difficulties). In order to determine the general level of disability, as well as in particular domains of WHODAS 2.0, the following scale was used (compatible with ICF): no disability (0-4%), mild disability (5-24%), moderate disability (25-49%), severe disability (50-95%), extreme disability (96-100%) [1] 
RESULTS
The study group included 973 people (549 women and 424 men). The vast majority of the participants were married (68.55%). Most of the respondents were retired (83.45%). Almost half of them had primary education (48.41%). The majority who responded to the question about the level of monthly incomes, declared 2,000 PLN and less per capita/ month (50.57%). Table 1 presents the basic socio-demographic characteristics of the study group. Table 2 shows the mean of the results of disability measurements in particular WHODAS 2.0 domains, and the total WHODAS 2.0 score.
As many as 28.26% of the study group had at least a moderate level of disability, severe disability was observed in 11.51 % of the participant, and extreme disability was experienced by 0.21% of the population. A moderate level of disability means limitations and obstacles which may limit (to a large extent) proper functioning. An extreme or extremely big problem means a significant limitation or inability to exist independently [1] . People with this level of disability need the assistance of others in daily functioning. The average level of disability in the group measured by WHODAS 2.0 (on a scale of 0-100) was 23.27 (SD=21.36). The highest average level of disability in the study group was found in the case of performing activities of daily living (mean = 28.94; SD=30.04). Concering this domain, difficulties in performing daily activities were assessed, which were associated with running the household, such as cooking, cleaning, shopping, caring for others and for personal belongings. In this domain, the most common occurrence of severe and extremely high levels Table 3 shows the results concerning the relationship between the occurrence of general disability and the selected socio-demographic factors.
Statistically significant relationships were observed between all the analyzed variables. In the group of women, a higher level of disability (mean = 25.22) was found than in the group of men (mean = 20.7; p<0.001). The level of disability (p<0.001) significantly increased with age and with the number of chronic diseases, although there were significant differences in all pairs of subgroups. Considering the marital status of the respondents, a significantly higher level of disability was found in the group of single people, compared to those living in a partnership (p <0.001). Additionally, respondents with primary education experienced a higher level of disability than those better educated. Statistically significant differences in the level of disability were observed among respondents with different levels of education, although significant differences concerned respondents with primary and vocational education, as well as those with primary and secondary vocational education. Regarding respondents with incomes of 2,000 PLN (and less) per capita in the household, a higher level of disability was noted, compared to those with higher incomes. Significant differences were found between the following subgroups of respondents (regarding their income per capita/month): those with incomes within the range 0-1,000 PLN and 1,001-2,000 PLN, 0-1,000 PLN and 4,000 PLN and more, 1,001-2,000 PLN and 2,001-3,000 PLN, as well as 1,001-2,000 PLN and 4,001 PLN and more. In the group of physically active respondents (as recommended by the Centres for Disease Control and Prevention -CDC) [34] -who undertook at least 150 minutes of physical activity of moderate intensity during the week and performed strengthening exercises of the major muscle groups at least twice a week, a significantly lower level of disability was noted, compared to those not performing the recommended level of physical activity (p <0.001). Table 4 shows the results concerning the relationship between the prevalence of disability in the group of men and women in different age categories.
With regard to both gender groups, i.e. rural males and females, the level of disability increased with age, and statistically significant differences were observed between males and females in all pairs of considered age groups, except those within the range 60-65 and 66-70. In each age category in the group of females, a higher average level of disability was noticed compared to males; however, significant differences were observed only in the age group 71-75 (p = 0.009). Table 5 presents analysis of the level of disability in the various WHODAS 2.0 domains among males and females. Statistically significant differences were found in the level of disability between males and femalesd in all WHODAS 2.0 domains. Significantly higher levels of disability were found in the group of females in each analyzed domain. Particularly high differences were observed in participation in social life and mobility.
DISCUSSION
There are over one billion people with disabilities worldwide who represent 15% of the global population. Considering this group, 2 to 4 percent of people experience significant difficulties in daily functioning [35] . The prevalence of disability increases globally, which is associated with such phenomena as population ageing, increased prevalence of chronic diseases, or the improved quality of the measurement assessment methods used [36] .
Strengths of the study. The main advantage of this study is the use of a universal tool for the assessment of disability -the WHODAS 2.0 questionnaire. The data thus obtained are accurate and can be compared with the results of other international research on disability. Results of studies by other researchers indicate the high accuracy and reliability of the WHODAS questionnaire, as well as its appropriate internal coherence [37, 38] . Good quality of data provide an indispensable background for the development of the foundation for social policy (including health and social security), as well as effective support programmes and the adequate financing of health care. The data obtained in the presented study are important due to the opportunity to recognize the determinants of disability among the elderly inhabitants of rural areas, thereby creating the possibility to eliminate barriers and ensuring equal opportunities of life in the aging society. This is the first such study in Poland, which particularly highlights the level of disability among the population aged 60-80 in rural areas.
Limitations. The research was carried out in south-eastern Poland (Podkarpacie Region); the results, therefore, cannot be referred to the whole territory of Poland. Although the community of elderly people living in rural areas may be similar from many aspects, the sample included in the analysis cannot be considered as representative for the whole country.
Results compared to other studies. Results of own studies confirmed that 39.98% of rural residents, aged 60-80, present at least a moderate level of disability, which indicates a high degree of limitations and barriers existing in the functioning of a large number of the elderly rural inhabitants of southeastern Poland. These results are consistent with the results of studies by Biritwum et al. carried out in India, Ghana and Russia [39] . Along with an aging population, the number of disabled and dependent people is increasing [40] . European Union Statistics on Income and Living Conditions (EU-SILC) indicate that 35% of the Polish population report that they suffer long-term health problems which limit their daily functioning. In Europe, the largest percentage of people who declare such problems come from Finland (46%) and Estonia (44%), whereas the lowest percentage of the population reporting this problem come from Bulgaria (19%), Romania and Luxembourg (20%) [41] . According to the research by the GUS (The Central Statistical Office), this indicator is higher in Poland and amounts 40% [28] . Chatterji et al. suggest that the difficulties in performing the basic and complex activities of daily living (ADL and IADL) concern older people in most European countries. They claim that the difficulties for the elderly in performing the basic activities of daily living, are gradually being improved, whereas there is no clear evidence of any reduction in restrictions in involvement in complex activities of daily living [15] . Empirical studies showed various trends over the last several years in the prevalence of functional disability among the elderly. Moreover, Manton et al. [42] pointed out a decrease in the incidence of disability in the United States. Furthermore, Christensen et al. [43] also indicated a decrease in the prevalence of disability in the United Kingdom, Finland, Switzerland and France. On the other hand, a different trend was revealed by PalaciosCeña et al. [44] ; in the period from 2000-2007, they found an increase in disability in a group of elderly people in Spain. Additionally, Fuller-Thomson et al. [45] indicated that the functional improvement among American seniors is no longer observed and disability level can grow again. In the presented study, the highest level of disability and limitations were found in the area of complex activities of daily living (Domain 5.1), including cooking, cleaning, shopping, caring for others and for personal belongings. Subsequently, a very big problem was found in the participation of older people in social life (Domain 6) and mobility (Domain 2). Similar results were obtained by Domnez et al. [46] , who demonstrated an level of in activities associated with maintaining household and participation in everyday life. They also indicated that the activities in the field of prevention and health care should be based on assessment of the areas of functioning, and their impact on independence and the activities of daily living of an elderly person. According to the World Health Organization, social activity and functional independence are the most important determinants of "active aging" [47] . Moreover, Lok et al. [48] indicate that disability, social support, religiousness, and the type of the personality have the greatest impact on the health of the elderly, and WHODAS is the best tool to measure the areas of disability.
Analysis of the result of the current study also indicates some variables which had significant influence on the prevalence of disability in the study group. It was found that the incidence of disability increased with the respondents' age, which was also confirmed by the results of other studies [39, 49, 50] . The presented findings also confirmed the fact that people with low education and lower incomes were at higher risk of disability. Therefore, education and economic status are important variables determining the risk of functional limitations [51, 52] . There are many studies confirming the statement that co-morbidity is associated with the occurrence of disability [53] . The results of own studies also confirmed this relationship. Additionally, it has been found that the practice of physical activity has a positive effect on the prevention of functional limitations. The meta-analysis performed by Taket al. [54] and the review of Vermeulen and Neyens [55] have shown that physical activity prevents and slows down the ageing of the population, and results in the reduction of the prevalence of disability and independence.
Results of own study showed differences between men and women regarding the level of disability. It was found that the level of disability significantly higher among females than males living in rural areas in south-eastern Poland. Each age category of women living in the countryside presented higher levels of disability, and its prevalence was also higher in all age groups. However, significant differences were observed only in the group aged 71-75. In analyzing disability in particular domains, significantly higher levels of disability were noted among women in each domain. Especially high differences concerned participation in social life and mobility (p<0.001). Differences in health between males and females are due to both biological and social factors [56] . The studies investigating gender differences in 11 European countries, the United Kingdom and the United States, showed that considering the age category, women were more often exposed to disability and depression than men [57] . Hosseinpoor et al. [58] , after analyzing the prevalence of disability in 57 countries, showed, that the difference between the genders in 81% derive from social conditions, including employment (49%), education (15%), marital status (12%) and economic status at home(4%). The remaining 19% regarded the differences related to the age and place of residence. The difference between the genders are especially visible in rural areas, due to the lower incomes and lower education which, according to the current worldwide scientific literature, are highly correlated with disability in the group of older women [59] .
CONCLUSIONS
Important demographic and epidemiological changes that take place on a global scale are accompanied by increasing feminization of the elderly population, due to differences in life expectancy between men and women. These trends need the implementation of appropriate preventive actions that can fulfil the needs of the elderly population.
The results of the presented study can provide some guidance on the subject of disability in the group of older people living in rural areas. An increase in the level of education and popularization of physical activity may be helpful in reducing the prevalence of disability among the elderly living in rural areas. Increasing access to health care, aimed at rapid diagnosis of chronic diseases, treatment and rehabilitation, seems to be a reasonable action for preventing disability in rural areas. The findings of the presented and other studies [39] indicate the possible influence on reducing the level of disability of the elderly population by means of the development of directed methods of prevention and support programmes for the elderly. Priority in this age group should also be given to the elimination of barriers in the home environment and adjustment of the places of residence to the needs of the elderly. These recommendations are consistent with the objectives of the WHO global disability action plan 2014-2021: Better health for all people with disability [60] .
